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7KH&026WHFKQRORJ\LVDSSURDFKLQJLWVOLPLWVLQWKHSUHVHQFHRIFKDOOHQJHVOLNHH[WUHPHVKRUWFKDQQHOHIIHFWV
OLWKRJUDSKLF OLPLWDWLRQVSURFHVVYDULDWLRQV OHDNDJHFXUUHQW DQG VRXUFHWRGUDLQ WXQQHOLQJ >@0DQ\ WHFKQRORJLFDO
DQGGHYLFHVWUXFWXUHYDULDWLRQVKDYHEHHQSURSRVHGLQWKHOLWHUDWXUHOLNHVLQJOHHOHFWURQWUDQVLVWRU6(7>@)LQ)(7V
>@DQG&1)(7V>@HWFWRSURYLGHLPSURYHPHQWVLQHOHFWURVWDWLFVRYHU&026$PRQJWKDW&DUERQQDQRWXEHV
&17V ILHOGHIIHFW WUDQVLVWRUVDUHRQHRI WKHQHZGHYLFHV IRUGHVLJQLQJ ORZSRZHUDQGKLJKSHUIRUPDQFHFLUFXLWV
>@&17VKDYHVSHFLDOHOHFWURQLFDQGPHFKDQLFDOSURSHUWLHV>@WKDWPDNHWKHPDWWUDFWLYHIRUWKHIXWXUHLQWHJUDWHG
FLUFXLW DSSOLFDWLRQV7UDQVLVWRUVZLWK FDUERQ QDQRWXEHV  DV  WKHLU  FKDQQHO  DUH  FDOOHG &DUERQ 1DQRWXEH  )LHOG
(IIHFW  7UDQVLVWRU &1)(7 &DUERQ QDQRWXEH EDVHG WUDQVLVWRU KDV VLJQLILFDQW SRWHQWLDO WR UHSODFH &026 LQ WKH
IXWXUHGXH WR LWVEHWWHUHOHFWURVWDWLFVDQGKLJKHUPRELOLW\ >@8VLQJ WKHSK\VLFVRIQDQRVFDOHGHYLFHVGLUHFWO\ IRU
FRPSXWDWLRQ LVTXLWHDSSHDOLQJ ,WQRWRQO\HQKDQFHV WKH IXQFWLRQDOLW\SHUGHYLFHEXWDOVRDOORZVXV WR LQWHJUDWHD
SURIXVLRQRIKLJKIXQFWLRQDOLW\GHYLFHVLQDVPDOOFKLSDUHD
2SHUDWLRQDO DPSOLILHUV 23$03V DUH NH\ HOHPHQWV RI WKH DQDORJ DQG PL[HG VLJQDO FLUFXLW 'HVLJQLQJ KLJK
SHUIRUPDQFH DQDORJ LQWHJUDWHG FLUFXLWV LV EHFRPLQJ LQFUHDVLQJO\ H[LJHQWZLWK WKH UHOHQWOHVV WUHQG WRZDUG UHGXFHG
VXSSO\YROWDJHV7KH'&DQG$&SHUIRUPDQFHRID&1)(723$03KDVDOUHDG\EHHQDQDO\]HGDQGPHDVXUHG>
@7KHUHKDVEHHQDORWRIZRUNDYDLODEOHLQWKHOLWHUDWXUHRQWKHGLJLWDOFLUFXLWDSSOLFDWLRQV>@RI&1)(7EXWLWV





DPSOLILHU 6HFWLRQ  SUHVHQWHG WKH SURSRVHG DQDORJ FRPSXWLQJ FLUFXLWV EDVHG RQ &1)(7 23$03 6HFWLRQ 
SUHVHQWHG WKH VLPXODWLRQ UHVXOWV RI &1)(7 23$03 DQG WKH SURSRVHG DQDORJ FRPSXWLQJ FLUFXLWV ,Q VHFWLRQ 
FRQFOXGHWKHSDSHU
&1)(77HFKQRORJ\
&DUERQ1DQRWXEH &17 LVD VKHHWRIJUDSKLWHZKLFK LV UROOHGXSDORQJDZUDSSLQJYHFWRU7KH6LQJOHZDOOHG
FDUERQ QDQRWXEH 6:&17 FRXOG EH PHWDOOLF RU VHPLFRQGXFWLQJ GHSHQGLQJ RQ LWV FKLUDOLW\ YHFWRU ZKLFK LV
GHWHUPLQHGE\QPLQGLFHVDQGVSHFLI\WKHDUUDQJHPHQWDQJOHRIWKHFDUERQDWRPVDORQJWKHQDQRWXEH,IQP N
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7RGHVLJQDFLUFXLWZLWKEHVWSHUIRUPDQFHEDVHGRQDQDYHUDJHSRZHUFRQVXPSWLRQDQGVSHHGLWLVYHU\LPSRUWDQW
WRGHWHUPLQHWKHWKUHVKROGYROWDJHEHFDXVHWKLVDIIHFWVWKHVZLWFKLQJVSHHGWKHFXUUHQWDQGOHDNDJHSRZHU6LPLODUWR
D026)(7 GHYLFH $ JUHDW DGYDQWDJH RI &1)(7 LV WKDW LWV WKUHVKROG YROWDJH FDQ EH DGMXVWHG E\ FKDQJLQJ WKH
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ERQGLQJPRGHO DQG D  $ LV WKH FDUERQWRFDUERQ DWRP GLVWDQFH )RU H[DPSOH WKH WKUHVKROG YROWDJH RI WKH
&1)(7V WKDW XVH   &17V DV FKDQQHOV LV  9 EHFDXVH WKH '&17 RI D   &17 LV  QP 7KH
WKUHVKROG YROWDJH RI WKH &1)(7 LV LQYHUVHO\ UHODWHG WR WKH &17 FKLUDOLW\ YHFWRU 7KH FXUUHQWYROWDJH ,9












,Q WKLV VHFWLRQ ZH LPSOHPHQWHG WKH RSHUDWLRQDO DPSOLILHUV EDVHG RQ WKH &1)(7 WHFKQRORJ\ DW QP QRGH
&1)(7 EDVHG D WZRVWDJH0LOOHU FRPSHQVDWHG RSHUDWLRQDO DPSOLILHU LV VKRZQ LQ )LJ  7KH SURSRVHG FLUFXLW LV
GHVLJQHG LQ WHUPV RI RSWLPXP VWUXFWXUDO GHYLFH SDUDPHWHUV QDPHO\1XPEHU RI QDQRWXEHV 1 GLDPHWHU RI&17
XQLIRUP LQWHUQDQRWXEH VSDFLQJ SLWFK 6 DQG LQSXW VXSSO\ YROWDJH 9 7KH PDLQ GHVLJQ LVVXH IRU WKH DQDORJ
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PHDQV WKDW LI WKH LQSXW YROWDJH LV LQFUHDVLQJ RU JRLQJ SRVLWLYH WKH RXWSXW YROWDJH ZLOO EH GHFUHDVLQJ RU JRLQJ
QHJDWLYHDQGYLFHYHUVD7KHQRQLQYHUWLQJ LQSXW WR WKHRSDPSLVQRWXVHG LQ WKH LQYHUWLQJDPSOLILHUFLUFXLW7KH
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&1)(723$03EDVHG,QYHUWLQJ6XPPHU
7KHLQYHUWLQJVXPPHULV WKHEDVLF LQYHUWLQJRSDPSFLUFXLW WKDW LVXVHGWRVXPWZRRUPRUHVLJQDOYROWDJHV$Q
LQYHUWLQJVXPPHUZLWKWZRLQSXWVLVVKRZQLQ)LJF)RUWKHGHVLJQHGLQYHUWLQJVXPPHUYROWDJHJDLQLVDQGWKH
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WZR LQSXWYROWDJHV6XFKDFLUFXLW LVFDOOHGDVXEWUDFWRUDQG LVVKRZQ LQ)LJ G7KLVFLUFXLWSURYLGHDQRXWSXW
YROWDJHWKDWLVHTXDOWRWKHGLIIHUHQFHEHWZHHQLQSXWYROWDJH9DQG9DSSOLHGDWWKHLQYHUWLQJDQGQRQLQYHUWLQJ
WHUPLQDORI WKHRSDPS)RU WKHGHVLJQHG VXEVWUDFWRUYROWDJHJDLQ LVDQG WKHRXWSXWYROWDJHRI WKH VXEVWUDFWRU LV
FDOFXODWHGXVLQJWKHHTXDWLRQ
   

&1)(723$03EDVHG'LIIHUHQWLDWRU
$GLIIHUHQWLDWRU LV D FLUFXLWZKLFKKDV DQRXWSXW YROWDJH WKDW LV SURSRUWLRQDO WR WKH WLPHGHULYDWLYHRI LWV LQSXW



















,Q WKH ILUVW VHFWLRQ VLPXODWLRQ VHWXS DQG LWV SDUDPHWHU YDOXHV DUH GLVFXVVHG ,Q WKH VHFRQG VHFWLRQ WKH&1)(7





63,&(PRGHO IRU&1)(7 >@DWQP WHFKQRORJ\7KH&1)(7VWDQGDUGPRGHOKDVEHHQGHVLJQHG IRUXQLSRODU
026)(7OLNH &1)(7 GHYLFH > @ LQ ZKLFK HDFK WUDQVLVWRU PD\ KDYH RQH RU PRUH &17V 7KLV PRGHO DOVR
















7KH SHUIRUPDQFHV FKDUDFWHULVWLFV DQG UREXVWQHVV RI WKH SURSRVHG &1)(7 EDVHG RSHUDWLRQDO DPSOLILHU DUH



















WKH SURSRVHG&1)(7 WHFKQRORJ\EDVHG DQDORJ FRPSXWLQJ FLUFXLWV DUH FRPSDUHGZLWK P&026 WHFKQRORJ\
EDVHGDQDORJFRPSXWLQJFLUFXLWVLQWHUPRISRZHUFRQVXPSWLRQ7KHSURSRVHGDQGFRQYHQWLRQDODQDORJFRPSXWLQJ
FLUFXLW¶VSRZHUFRQVXPSWLRQDUH VKRZQ LQ WDEOH7KXV WKHSURSRVHGDQDORJFRPSXWLQJFLUFXLWFKDUDFWHULVWLFVDUH
VWXGLHG XVLQJ VWDWHRIWKHDUW QP &1)(7 WHFKQRORJ\ 6LPXODWLRQ UHVXOWV VKRZ WKDW WKH SURSRVHG FRPSXWLQJ
FLUFXLWVZHOOVXLWHGIRUORZSRZHUORZYROWDJHVLJQDOSURFHVVLQJDSSOLFDWLRQIRUWKHLUORZHUSRZHUFRQVXPSWLRQ7KH
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,Q WKLV SDSHU ZH SUHVHQWHG D ORZSRZHU ORZYROWDJH &1)(7 RSHUDWLRQDO DPSOLILHU 23$03 EDVHG DQDORJ
DULWKPHWLFFRPSXWLQJFLUFXLWVXFKDVLQYHUWLQJDPSOLILHUQRQLQYHUWLQJDPSOLILHUVXPPHUVXEVWUDFWRUGLIIHUHQWLDWRU
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